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Introduction
Like other types of private in-kind income, such as imputed rent for owner-occupied housing and fringe benefits, home production improves household welfare without being reflected in the household's cash flow, either in disposable household income or in labor income (see Smeeding and Weinberg 2001) . In distributional analyses, the omission of private in-kind incomes may lead to substantially biased results on economic inequality and poverty. Considering income from home production appears to be particularly important in a cross-national perspective, e.g., when comparing countries that differ with respect to subsistence economies or gender divisions of labor in home production (see Canberra Group 2001) .
The aim of this paper is to quantify the value of non-cash income derived from home production and to analyze its impact on income inequality and poverty in Germany. Expanding the definition of home production to include housework, errands, and private care for children and elderly household members adds a significant percentage of the overall population as potential beneficiaries of such fictitious income. Estimates for Germany, based on a national time budget survey conducted in 2001/02 among persons aged 10 and over, show that the time spent on unpaid work amounts to as much as 25 hours per normal week, whereas the average number of hours spent in paid work amounts to just 17 hours (BMFSFJ 2003) .
These figures, of course, vary substantially by sex and age. 1 Given that the time spent on home production activities is usually estimated on a lower "wage rate" than paid work, the monetary value of unpaid work in private households typically ranges between thirty and fifty percent of GDP (Chadeau 1992; OECD 2006: 113) . Thus, despite all the methodological and practical problems in deriving a monetary value for household production, one must assume that individuals do draw utility from these activities, which make a significant contribution to their economic wellbeing. This paper proposes a new "predicted wage" approach to derive a "price" for nonmarket activities. We build on the existing literature by testing three different approaches to defining fictitious hourly wages, thus allowing for sensitivity analysis and robustness checks on the distributional impact of adding home production. We compare results obtained from a "housekeeper wage" approach (which assigns a uniform wage to all household workers), an "opportunity cost" approach, and a "predicted wage" approach. While the latter two methods allow for individual variation, we propose the "predicted wage" approach as a robust measure of the monetary value of home production that avoids some of the strong assumptions underlying the established procedures. In contrast to the standard opportunity cost approach, the predicted wage approach consistently assigns a predicted hourly wage rate to all adult household members, regardless of their current employment status and wage rate. Thus, the predicted wage measure accounts for individual differences in characteristics related to productivity and opportunity costs, but it avoids the strong assumption of a completely free choice between paid and unpaid work that underlies the opportunity cost approach. Arguing that the predicted wage approach is preferable to the other two from a theoretical standpoint, we provide empirical results on the estimated impact of household production on income inequality based on German data.
We are the first who provide evidence on the distributional impact of home production activities on the German economy, along with a series of sensitivity and robustness checks.
Like most of the previous literature on home production, we employ time-use data to estimate the amount and monetary value of home production. We conduct these estimates by multiplying the (adjusted) number of hours spent in home production by a fictitious hourly wage. We use detailed time-use data comprising a more comprehensive set of home production activities (including, for example, errands and childcare) for a typical workday, as well as for Saturday and Sunday. The data come from the 2009 wave of the German Socio-Economic Panel (SOEP), a representative household panel survey of the German population in private households. As the SOEP data contain detailed income information as well as individual time-use data for all adult household members during typical working and weekend days, they are well suited to estimating the impact of home production on income inequality for the entire population.
Moreover, we provide a tentative solution to the problem that time-use data do not make it possible to account for multitasking and for the fact that time spent on home production has to be seen as a mixture of productive time and leisure time, known as "joint production" (Graham and Green 1984, Kerkhofs and Kooreman 2003) or "activity benefit" (Gørtz 2007). We show that the assumptions underlying the specified functional form of joint production are implausible or at least arbitrary. Instead, we propose to make use of the fact that the respondents also report the time spent on paid work and the time spent on leisure in order to top-code the reported hours spent in home production activities.
The paper is structured as follows. Section 2 discusses the various approaches that can be used to derive a money measure of home production based on output or consumption information or time-use data, and reviews previous literature on the distributional effects of home production. Section 3 describes the empirical implementation using recent micro data for Germany. Section 4 presents results on the distributional impact of fictitious income from home production on income inequality and poverty obtained using different approaches. Section 5 concludes.
Measuring Home Production and its Distributional Impact -Theoretical Framework and Literature Review
Attempts to estimate the monetary value of home production and to explicitly consider this important contribution to the "wealth of nations" have a long history in national accounting, dating back to the nineteenth century and the pioneering work of Margarete Reid (1934) . This strand of research aims to incorporate monetary measures of home production into a macroeconomic accounting framework in order to evaluate the contribution of unpaid work-in particular women's housework-to the German economy (see, e.g., Ironmonger 1996; Blundell et al. 1994; Gronau 1980 ).
Once such a measure has been identified, the question arises to what extent income inequality and poverty might be affected by including the economic benefits of home production in the underlying measure of economic well-being. Table 1 provides an overview of previous studies analyzing the distributional impact of home production. There is wide variation in the type of data used, the restrictions on the kind of home production activities considered, the populations addressed, and the approaches chosen to derive a monetary value for these activities. Accordingly, the estimated contribution of fictitious income from home production, measured as a percentage of the baseline cash income, varies from some 13% to more than 200% (last column in Table 1 ). Notwithstanding this variation, however, most of the studies (except the earliest ones) find a significant reduction in income inequality once non-cash income from home production is added to household cash income. In the following, we briefly review this literature, focusing on the various approaches used to estimate the monetary value of home production activities.
Expenditure data: In principle, several approaches can be used to derive a monetary measure of home production. First, expenditure or consumption data may provide a straightforward way to define the monetary value of products and services provided by the household for its own consumption ("output" approach). The rationale behind this approach is that the income advantage of home production equals the price of similar products and services that one would have to pay for on the market. However, detailed information on the quantity and quality of the products and services produced by the household is required to accurately calculate the market value of home production output. Such data are, however, almost entirely nonexistent. In fact, to the best of our knowledge, there is only one study that effectively employs the output approach to estimate the distributional effect of home production. Koutsambelas and Tsakloglou (2008) make use of the Greek Budget Household Survey, which contains self-reported information on the income from own-farm production and own nonfarm production. 2 Most of the reported income from household production stems from the rural subsistence economy of small agrarian production. Indeed, the monetary value of own production derived from the Greek Budget Survey amounts to less than 2% of the baseline disposable cash income. The distributional effects are similarly small.
Time budget or time-use data:
In the absence of expenditure data, the most common way of imputing a value for home production is to multiply the time spent on home production activities by a fictitious hourly wage ("input" approach). This method requires data on time use and earnings of all household members, as well as household income. For information on time use, time budget surveys are usually considered more accurate and superior to time-use data (Bryant et al. 2004) . Time budget data typically record the type of activities performed at short intervals (e.g., every 15 minutes); whereas time use information collected in population surveys typically is based on the average hours spent on a certain activity on a normal week or weekend day. Hence, time budget data make it possible to identify periods of multi-tasking (e.g., cleaning the house while watching the children) and the lengths of specific periods (e.g., doing housework two hours in the morning and again one hour in the evening) and cover 24 hours per day. In contrast, time-use data on various activities may well add up to more than 24 hours a day without providing information on multi-tasking, or add up to substantially fewer than 24 hours without providing information on what was done the rest of the 2 It is of course possible to ask survey respondents for a subjective estimate of the monetary value of their own home production activities, including housework and childcare. Such a subjective approach, which is also commonly used in imputing the value of owner-occupied housing (see Frick et al. 2007b) , might be appropriate for a more narrow notion of home production activities like subsistence production and do-it-yourself work, i.e., for activities that take the place of purchasing products from well established markets with well-known prices.
day. Thus, time-use data are considered less reliable-and generally upwardly biased with respect to home production activities-due to the reported subjective estimate of average hours of time use.
In the following, we describe the most commonly used approaches to derive a fictitious hourly wage and, based on that, the price of home production activities.
Housekeeper wage: Given the time spent on home production activities, there exist two alternatives for determining the hourly wage rate to be multiplied by the amount of time.
On the one hand, an hourly wage can be derived from the typical wage of employees in economic sectors that typically provide goods and services produced at home ("housekeeper wage"). It is also possible to assign different wages to each of the various activities that can be distinguished in the data, e.g., wages of nannies for childcare, wages of gardeners for gardening, etc (Franzis and Steward 2011). However, there will always be the question of whether the wages of skilled workers in the pertinent fields ("specialist approach") or the wage rate of an unskilled worker in the household services economy ("generalist approach") provides the more appropriate reference point (Schaffer and Stahmer 2006: 320f.; Jenkins and O'Leary 1996; Chadeau 1992) .
In principle, the housekeeper wage approach results in applying a flat hourly wage to every person engaged in (a specific type of) home production activity. Thus, the underlying rationale is largely comparable to the market value approach, which is based on expenditure and consumption data. The imputed monetary value is thought of as a market price, but instead of detailed information on the goods or services produced, the numerical product of the time used to produce these goods and services is used together with a certain (pseudo-)market wage rate to determine this value. 3
However, above and beyond ignoring the quality of the product, this procedure imposes the strong assumption that there is no variation in individual productivity, so that the time spent on home production by a professional or specialist is equal to the time spent by an amateur. That is, two hours spent repairing a washing machine will produce an outcome of the same monetary value, no matter whether the appliance was fixed by a professional mechanic or a retiree-or whether the ambitious home handyman spent two hours on it in vain and finally bought a new one.
Opportunity cost: In contrast to the "market value" or "housekeeper rate" approach, in the opportunity cost approach the hourly wage is determined by the forgone individual earnings that workers would have obtained if they had done the work on the labor market instead of in home production. The rationale behind this method clearly differs from the previous ones. In the standard opportunity cost approach, it is assumed that, in order to satisfy a given set of needs for home production activities, people have a choice between (a) buying these products and services on the market in exchange for the individual labor earnings from paid work, and (b) providing these goods and services on their own. If the amount of time in paid work that is required to earn the market price of home-produced goods and services is less than the amount of time needed to provide these goods and services on one's own, then option (a) "earn & buy" is more profitable than option (b) "do it yourself". Thus, the main advantage of this approach is that it refers to the individual's capacity to earn money as well as, at least indirectly, the individual's productivity in home production. Contrary to the housekeeper wage approach, this implies that one hour spent by a professional to repair the washing machine is worth less than one hour spent by a home handyman-because the handyman is assumed to repair his washing machine himself only if he would otherwise earn less than the price of hiring a professional to repair it. In the words of Frazis and Stewart (2006: 10; 2011: 8) : "It is hard to imagine that a lawyer is five times more productive building a deck than a carpenter."
However, the standard opportunity cost approach imposes the very strong assumptions that individuals have a free choice of working unlimited hours in their paid job (see Franzis and Stewart 2011: 8; Zick et al. 2008: 5f.; Frazis/Stewart 2006: 10f.; Kooreman and Wunderink 1997: 113ff.) . In general, this is not the case, since workers cannot usually increase their paid working hours at will. 4 Moreover, for the population beyond working age, as well as for the unemployed and otherwise non-working individuals, there are no stricto sensu opportunity costs because these individuals do not have the option to "earn & buy" instead of "do it yourself" (Zick and Bryant 1990: 147) . This is why predicted wages, typically derived from Heckman-type selection correction regressions, are used to estimate the opportunity costs of home production activities for non-working adults. But even for individuals of working age, and even ignoring the unrealistic assumption of unlimited access to paid work, the choices between paid and unpaid work are highly interdependent in the household context and also depend on preferences, tax regulations, and other complex constraints. For example, families with children below the age of three are often confronted with the decision of whether the mother should seek (part-time) employment and find some kind of childcare arrangement or household help or stay at home and care for the child herself. This decision depends not only on the virtually incalculable net monetary advantage of paid work (given a certain job opportunity), but also on individual attitudes, preferences, and social norms concerning motherhood and child-rearing, 5 as well as on the availability of childcare arrangements (see, e.g., Wrohlich
2007 for a complex modeling approach to this decision). 6 Thus, given the complexity of the decisions that would have to be modeled, and the unrealistic assumptions involved in the simple "free choice" framework, it is rather unlikely that we will arrive at proper estimates of the monetary value of home production based on the standard opportunity cost approach.
Predicted wage: Still, one main feature of the opportunity cost approach is that it can overcome the assumption of constant productivity across individuals, as in the housekeeper wage approach, and instead accounts for individual variation in productivity as well as-to a certain extent-in opportunities. In order to incorporate this idea into our measure of home production, we derive a rather simple estimate of the individual earnings capacity based on age, health, household constraints, skills and qualifications. This "predicted wage" can be calculated for every person independent of employment status, and shows much less variation than the observed hourly wages for those who are employed. Thus, the predicted wage approach assumes that a given individual exhibits an "average" productivity in any type of activity, be it home production or paid work. We argue that this approach is preferable over the other two approaches from theoretical perspectives, and empirically assess whether the choice of method does indeed affect the estimated impact on income inequality.
Review of Results:
Reviewing the previous literature documented in Table 1 , most of these studies find an inequality-reducing effect of home production. The only exceptions to this finding are the first three studies, which, while employing the opportunity cost approach, also apply rigid sample restrictions by excluding non-working households. Comparing the two main approaches, the opportunity cost approach yields larger incomes from home production, but a less pronounced leveling effect as compared to the housekeeper wage approach 4 One indicator of this restriction is the fact that overtime work in many firms is compensated for by leisure time, rather than by being paid, and there is a general trend towards unpaid overtime in Germany (Anger 2006) . 5 For instance, Beblo (1999: 67ff.) shows that time allocation between German couples is not only determined by factors captured in the opportunity cost approach, but also by gender-specific relations of dominance, as indicated by the age difference between husbands and wives. 6 Moreover, this approach also assumes that individuals are perfectly informed about market prices and are able to precisely estimate the time they would need for certain kinds of home production tasks.
(with the only exception being Zick et al. 2008 ). Gottschalk and Mayer (2002) even included leisure time in one of their extended measures of economic well-being. This, of course, yields a fictitious income from home production more than twice as high as the baseline cash income.
The main result of a leveling effect of home production on economic inequality can be expected from standard economic theory, assuming that households with lower overall working hours will spend more time on unpaid work, to partly compensate for lower incomes (Kooreman and Wunderink 1997) . Thus, extended income (i.e., disposable monetary household income plus income from home production activities) is assumed to be more equally distributed than monetary household incomes. However, in contrary to the expectation of a negative correlation between household income and home production, most studies found, if any, a rather positive correlation (Jenkins/O'Leary 1996; Gottschalk/Mayer 2002; Frazis/Stewart 2006 . Stewart (2006, 2011) showed that the leveling effect of home production is not explained by the variation in home production, but mainly by the addition of the mean value of home production to the baseline household income. In the paper at hand, we investigate this issue further, making use of the variation in both mean values and distributional patterns of income from home production as derived from the various approaches. Moreover, as all of the approaches discussed here are based on some set of rigid assumptions, and unless there is an otherwise convincing argument for either of them, it is probably best to apply different approaches (namely, the "housekeeper wage", the "opportunity cost," and the "predicted wage" approach) and to compare the respective results by means of a sensitivity check. Wagner et al. 2007 ).
Time-use information: Multi-tasking and "joint production"
To derive a monetary measure of home production, we use the rather simple question of the average number of hours an individual spends on certain activities on a normal weekday, a normal Saturday, and a normal Sunday (see Schema 1). For our measure of home production, we consider the five categories errands, housework, childcare, elderly care (including care and support to non-elderly persons), and repairs & gardening. We compile the information provided for a normal weekday (multiplied by five), a normal Saturday, and a normal Sunday to arrive at the time spent on home production during a normal week.
As discussed above, the type of time use information included in the SOEP may be inferior to that obtained by time budget surveys due to the fact that multi-tasking activities are not accounted for. This will likely result in an overestimation of the time spent on home production since certain types of activities such as housework and childcare probably overlap to at least some degree. A second general problem discussed in the literature relates to the mixing of productive and leisure time, known as "joint production" (Graham and Greene 1984; Kerkhofs and Kooreman 2003) or "activity benefits" (Gørtz 2007). Home production activities provide utility not only in terms of the produced goods and services, but also in terms of satisfaction or "psychic income." Childcare, for instance, has been found to be more enjoyable and satisfying than paid work based on data from the Swedish HUS survey (Hallberg and Klevmarken 2003) . Moreover, the utility derived from home production activities might well exceed their pure market value due to the intrinsic value of enjoying the fruits of one's own labor rather than purchasing something "anonymous" on the market-an extra benefit referred to by Gørtz (2007) as a "consumption benefit."
In order to account for the fact that time spent on home production may be considered leisure time, at least to a certain degree, Graham and Green (1984) introduced a jointness function g (.) , such that a person spending H hours on home production values g(H) as a perfect substitute for leisure. Graham and Green suggested g(.) to be increasing, twice differentiable and concave in H, and that the first hour spent on home production should be considered a perfect substitute for leisure, whereas the value of g(H) becomes zero with H approximating the total time available. However, this functional form for g(.) remains rather arbitrary. Considering, for example, a retiree spending six hours on gardening or someone spending long hours shopping on the weekend, a decreasing functional form of g(H) more likely assumes that leisure time is increasing in importance. The general problem here is that time spent on home production might follow very different time regimes depending on the scarcity or abun-dance of available time, which is not under the control of the individual (see also the above discussion on the opportunity cost approach). For retirees, unemployed persons, or those working at home on the weekend, the amount of time spent on home production activities might be stretched to some extent through breaks and relaxation (see Aslaksen and Koren 1996: 68) and essentially confounded with leisure. On the other hand, for young families and under conditions of time constraints, home production activities follow similar time regimes than paid work. The functional form of g(H), as suggested by Graham and Green (1984) and further elaborated and applied by Kerkhofs and Koreman (2003) and Gørtz (2007), only applies to the latter.
As this paper aims at estimating the monetary value of home production and its distributional effects on the entire population-including retired and unemployed persons-we do not attempt to account for potential jointness of home production and leisure by imposing any functional form to g(H). In fact, the effect of potential extra utility derived from home production seems to be rather small, if not at all negligible, as shown by the empirical results of Kerkhofs and Koreman (2003) and Gørtz (2007) .
Given that we are employing time-use data, there is still the problem of multi-tasking.
We attempt to account for this problem by top-coding the aggregate time spent on home production activities. The maximum number of hours considered for home production is given by 24 hours minus the reported time spent on paid work, the reported time spent on leisure, and a minimum of 6 hours for sleeping, eating, and recreation. 7 If the aggregate hours reported for the five categories of home production exceed this maximum, we truncate the time measure for home production. Thus, we assume that the time spent on paid work does not overlap with time spent either on home production or leisure, but that time spent on leisure may very well overlap with time spent on home production activities. In other words, we assume that individuals reported hours for leisure time will-at least to a certain degree-already include the time spent on the "joint production" of home production and leisure.
Extent of Home Production
The total time spent on home production during a normal week is on average 29 hours per person (aged 17 and above) when top-coding the data as described above. As shown in Figure   1 , time spent on home production varies significantly between sexes and across the life 7 There are only few cases of more than 16 hours reported for a single activity, in particular for childcare (162 cases with up to 24 hours spent on childcare). Furthermore less than 9% of all adults in Germany report that they usually sleep for less than 6 hours a night (own calculations based on SOEP data).
course. Generally, women spend more time on home production than men, in particular in the typical fertility and childcare life stage from age 28 to 45. After age 45, the hours spent on home production remain rather stable for the rest of life. For men, the overall level of home production activities is much lower and the life-course pattern is somewhat different. The peak in home production activities at about age 34 is much lower and somewhat shorter than for women. However, from age 50 onwards, there is a small but steady increase in the time spent on home production. This is most likely due to an increased involvement in home and garden activities after retirement. 8
Concerning other individual characteristics (see Table 2 ), married individuals engage in home production significantly more often than the population average, and substantially more often than singles. Also, the gender differences are strongest for married couples, and almost nonexistent for widowed persons. The gender differences also increase with (selfrated) health status: for women, there is a positive correlation between health and home production, whereas for men there appears to be a U-shaped pattern. We also observe a slightly U-shaped pattern for education, whereby individuals with intermediate education spend more time on home production activities than individuals with high and low levels of education.
Finally, the unemployed spend the highest number of hours on home production activities compared to those in the labor force or in training. 9 There are strong gender differences for the unemployed, the marginally employed, and part-time employed people, whereas there are almost none for those employed full-time.
On the household level (see Table 3 ), the average time spent on home production ac- Even more so, activities related to repairs and gardening work are much more prevalent among homeowners, households with a yard or garden, and rural households. Thus, certain types of accommodations and living conditions will more likely create a need (as well as an opportunity) for home production activities. This applies, of course, to childcare activities as well, which are most likely to take place in households with children below the age of 14.
These households also spend more time on housework. There is likely to be a certain degree of overlap between housework and childcare activities, which cannot be revealed by means of our time-use data. 10 However, the difference between the raw reported hours spent on home production activities and the top-coded figures can be interpreted as an indication of multitasking. This difference is about three hours per week, on average, and strongest for households with children (with 17 h/w).
Deriving fictitious hourly wages
In the following empirical analysis, we apply three different approaches to monetarize the value of home production activities: the housekeeper wage approach, the opportunity cost approach, and the predicted wage approach. For sensitivity purposes, we use two variants of housekeeper wages to cover the range of low-wage occupations (generalist vs. specialist approach). A net hourly wage of €4 is assigned to approximate the lowest-grade wage observed in the economic sectors "miscellaneous services" and "construction", whereas a wage of €8 per hour comes close to the minimum wage currently under discussion by German policy makers. Thus, the €8 wage rate approximates the protected wage of skilled service workers, whereas the €4 wage rate might represent the current wages of informal employment in the private sector.
In addition to the housekeeper wage approach, we apply the "predicted wage" approach to account for individual variations in productivity and opportunity costs. Given the counterintuitive assumption imposed by the opportunity cost approach as discussed above, we use the predicted individual wages only, instead of real wages, even for employed individuals observed as earning a market wage rate. Thus, we only introduce the predicted, and therefore limited, individual variation according to the covariates included in the regression model to capture differences in individual productivity, independent of the type of activity. By doing 9 However, in a recent paper using time budget data, Burda and Hamermesh (2009) find only a moderate compensating increase in time spent on home production among the unemployed. 10 Correlation analysis of the various home production activities shows the highest correlations between housework and errands for both men and women (0.44); between housework and childcare for women (0.32), and between housework and repairs and gardening for men (0.30). so, the estimated value of home production activities is defined in the same way for the entire population, independently of current employment status. However, for sensitivity purposes, we also apply the standard opportunity cost approach, i.e., using current gross hourly wages (instead of predicted wages) for the employed.
We use log gross hourly earnings as the dependent variable in the underlying regression model based on all individuals with individual labor earnings, estimated separately for men and women (see Table 4 ). We used simple OLS regression models, because a correction for potential sample selection according to Heckman did not appear to be necessary for either women or men. In order to be able to obtain good predictions for the population outside the workforce, we did not include workplace characteristics in the regression model. However, the explained variance is more than 40% for men and at least 28% for women. The resulting coefficients show, as expected, that, e.g., hourly wages increase with age and education, are lower in East Germany than in West Germany, and decrease with any reduction in health status (at least for men). Based on the earnings regressions, we predicted the predicted wage for the whole population aged 17 and above.
After simulating income taxes and social security contributions for the predicted gross wages, 11 we estimate an average predicted net hourly wage of €9.14 (with a standard deviation of €3.76) for all persons. Differentiated by gender, the predicted hourly wages are on average €10.60 (standard deviation €4.15) for men and €7.75 (standard deviation €2.68) for women. Thus, the average predicted wage comes close to the higher version of the two housekeeper wage approaches (€8). However, the distribution is obviously quite different.
For the opportunity cost approach, we end up with hourly wages that are only slightly higher, at €10.96 for men and €7.84 for women, whereas the variation is much broader than with the predicted wage approach. The respective numbers for the standard deviation are about twice as high at €10.91 for men and €4.21 for women.
Empirical Results: The Impact of Home Production on Income Inequality
In the following analyses, we link fictitious income from home production as described in the previous section to a baseline cash income measure as provided in the SOEP. 12 In a first step, we analyze the distribution of the income advantages arising from home production. The main focus of interest is whether income gains from home production are differently or inversely distributed when compared to the distribution of household income. In a second step, we analyze the impact of incomes from home production on the overall income distribution and poverty once incomes from home production are included in an extended income measure.
Underlying these analyses is the principle of comparing the situation of a baseline model using monetary annual post-government household income with the income situation after adding income from home production.
Following the standard approach in inequality research, we assume that all household members pool and share all available resources (i.e., income) so that everyone's standard of living in the household is the same. This requires that the monetary value of home production activities is aggregated across all members of a given household and re-assigned to all of them. 13 The modified OECD equivalence scale is applied (1; 0.5; 0.3) in order to adjust for differences in household composition and size, thus allowing for economies of scale in larger households. 14
The Distribution of Income Advantages from Home Production
Almost every person (99%) in the entire population lives in a household where at least one of the various home production activities considered is performed by at least one household member, and thus, just about everyone enjoys income from some sort of home production.
However, the overall amount of income from home production varies across approaches (see Table 5 ). The mean equivalized transfer added when using the €8 housekeeper wage is about €14,100, which represents roughly 70% of the baseline mean equivalized household income in 2009 (€20,500). Interestingly, the opportunity cost (€16,200) as well as the predicted wage approach (€16,100) yield very similar total amounts. Applying a housekeeper wage of €4 cuts the monetary value derived from home production in half compared to the results obtained when applying a €8 housekeeper wage.
To gain preliminary insights into the relationship between disposable household income and income advantages arising from home production, we report correlation coefficients for the baseline income measure and the equivalized income component of home production, comparing results from the various approaches (see Table 6 ). The correlation between the estimated income from home production based on the two flat wage approaches (which are identical) and household income is rather small and actually negative (-0.08), whereas there is a positive correlation for the opportunity cost approach (0.14). Results gained from the predicted wage approach lie in between, at 0.04. This is as expected, given that the housekeeper wage approach effectively assigns a rather flat monetary value to every household, depending only on the incidence of home production activities-which is more prevalent for low income families, as will be shown below. On the other hand, the opportunity cost approach reproduces the inequality in individual contributions to household income, whereas the predicted wage approach only considers a rather general earnings capacity.
To further examine the distribution of income from home production-and the sensitivity of the approach chosen-we analyze the amount and value of home production across quintiles based on the baseline household cash income. Table 7 presents average hours spent on home production per adult, and the corresponding average income per adult and hour, across quintiles of the baseline distribution. In line with the expectation from standard economic theory, individuals spend more hours on home production in the lower part of the income distribution. In the bottom quintile, adults spend an average of 31.5 hours per week on home production, with this number declining almost monotonically to 24.6 hours in the top quintile. Looking at the average income gained from home production per adult and hour, the respective values for the housekeeper approach are by definition identical over the income distribution. The predicted wage and the opportunity cost approach show rather similar patterns, although variation is far more pronounced for the latter. With increasing baseline income, the transfer from home production rises to more than €12 per hour in the top quintile, while this figure is only about €7.60 in the bottom quintile. Figure 2 presents the relative increase in mean income when adding the monetized value of home production to the cash baseline income by income quintile. First of all, the relative increase in the extended income measure including the value of home production rises to almost 80% when applying the opportunity cost or the predicted wage approach (and only slightly lower for the €8 housekeeper wage approach), indicating that home production has a pronounced impact on the welfare of private households. When differentiating this effect by baseline income quintiles, one can observe a similar pattern across the methods applied. Although the mean transfer differs only slightly within a single approach (results not displayed here), the lower the baseline income, the higher the relative increase due to home production. This increase is about 160% of the baseline cash income in the bottom quintile when using the €8 housekeeper wage, the predicted wage or the opportunity cost approach, and cut down by half with the €4 housekeeper wage. For the top quintile, this increase dwindles to 32% with the housekeeper approach (€8) and above 40% with the predicted wage and opportunity cost approaches.
The Impact on Economic Inequality and Poverty
Although income from home production is positively correlated to baseline household incomes, at least under specific assumptions, it might still exert a leveling effect on economic inequality and poverty unless incomes from home production are even less equally distributed than baseline cash incomes.
In Figure 3 we show relative changes in income shares for each quintile (of the baseline model) after adding fictitious income from home production. Again, the lowest income quintile benefits considerably from home production in relative terms, with its income share rising from 9% in the baseline model up to 11% after including a value for home production, depending on the approach chosen (thus, the relative change is between 8% and 22% as depicted in Figure 3 ). The second to fourth quintiles also expand their respective share of overall income (with the exception of the fourth quintile in the €4 housekeeper approach), whereas the income share of the top quintile is reduced accordingly by 8% to 17%.
When comparing the distributional impact of home production as given by the various approaches, we find the strongest changes in the housekeeper approach applying a wage rate of €8, while the predicted wage approach yields intermediate and the opportunity cost approach the smallest changes due to the value of home production.
The impact of home production on income inequality as measured by various indices is shown in Figure 4 . For all approaches, there is a clear picture of remarkably reduced inequality once home production is considered in the measure of disposable household income.
The inequality-reducing effect varies from 12% to 27% as measured by the relative change in the Gini coefficient. These effects are more pronounced when using alternative inequality indicators such as the mean log deviation (MLD) and the half-squared coefficient of variation (HSCV), which give more weight to changes at the lower and upper tail of the income distribution, respectively. Here, the leveling effect amounts to almost 60% when applying a housekeeper wage rate of €4. Comparing the four methods applied one can observe the strongest inequality-reducing effects for the housekeeper wage approach, while this effect is the smallest for the opportunity cost approach, although a leveling effect of about 20% using the MLD and HSCV coefficient is still present.
Finally we explore the effect of the consideration of home production in an extended income measure on relative poverty. When looking at the head count ratio (FGT0 as proposed by Foster el al 1984) relative income poverty is reduced by more than 25% when applying the housekeeper approach (see Figure 5 ). For higher values of the "poverty aversion" parameter, 15
we find stronger poverty-reducing effects arising from the consideration of home production in the measure of well-being. Again, when comparing the four approaches, the strongest effects arise from the housekeeper approach-with only somewhat stronger effects for the higher wage rate of €8, than for the wage rate of €4 16 -while the opportunity cost approach shows the smallest and the predicted wage approach intermediate effects.
In sum, we find robust evidence for an inequality reduction when using the extended income measure. Franzis and Stewart (2011) argue that this reduction is almost exclusively due to adding the mean value of home production-based on a sophisticated housekeeper wage (or replacement cost) approach. 17 However, we find considerable variation across the three approaches, which is due to the differences in the distribution of the monetary value of home production, as the mean value of home production is fairly uniform across the €8 housekeeper wage, the opportunity cost, and the predicted wage approach.
Conclusion
This paper supports claims of cash income being a less-than-perfect measure of individual well-being, and underscores the need to consider non-cash income advantages arising from various home production activities. Our empirical analyses for Germany reveal that basically the entire population profits from at least one household member doing unpaid work at home.
Nevertheless, there is quite some variation across socio-economic and demographic characteristics. We propose a new specification for measuring the monetary value of home production that comprises two distinct features: first, we adjust the numbers of hours spent on home production to reduce bias arising from multi-tasking and joint production when making use of time-use data. Second, we propose a predicted wage approach which approximates the hourly wage rate for home production by means of the predicted wages of all individuals, rather than using "true" market wages from paid employment. The predicted wage approach thus accounts for rather general, predicted differences in individual productivity and earnings capacity. This is grounded in the consideration that people engaging in home production activities typically act as "amateurs," lacking professional skills in the things they do at homewhatever professional skills they may otherwise possess. On the other hand, in contrast to the housekeeper wage approach, it allows for some correlation between specific skills and general productivity. Thus, this approach overcomes the strong assumption of a completely free choice between paid and unpaid work that underlies the standard opportunity cost approach, and the assumption of an essentially flat productivity distribution across all individuals contained in the standard housekeeper approach.
In line with the literature-particularly the research on the distributional impact of other non-cash components in Germany 18 -we find inequality and poverty to be generally lower in an extended welfare measure than in a purely cash-based approach (see also Gottschalk and Smeeding 1997) . Sensitivity analyses and robustness checks comparing results obtained from different approaches to measure home production provide some indications of method effects. Although the substantive notion of reduced inequality in well-being is supported, the degree of variation in our findings confirms the need for a harmonized approach in cross-nationally comparative research. In line with our theoretical expectations, applying a housekeeper wage of €8 yields the strongest leveling effect on economic inequality, whereas the opportunity cost approach produces the smallest leveling effect. Results obtained from the predicted wage approach lie in between these two extremes. These differences are not only attributable to the mean value of home production (as suggested by Franzis and Stewart 2011), but also to the different distributions. The inequality-reducing effect is strongest when the distribution of the fictitious hourly wages for the time spent in home production is assumed to be flat-as with the housekeeper wage approach-and weakest when this fictitious hourly wage is assumed to mirror actual earnings-as in the opportunity cost approach. We argue that the predicted wage approach, which empirically lies in between the two aforementioned methods, is the most convincing theoretical approach and might thus serve as the basis for a harmonized treatment of home production in welfare analysis.
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